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SOLUTION: A semiconductor device is provided with a case 1, having outer 
electrodes 2, a power board supporting plate 7 for supporting a chip power 
board 6, an interconnecting electrode board 8 for wiring having a first 
interconnecting electrode 9 which is in contact with semiconductor chips on the 
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'in the case of the outer electrodes 2 on the other side. Since the power board 
6 and the outer electrodes 2 are connected only through press contacting, the 
device can be easily disassembled merely by unscrewing a fixing screw 1 1 . In 
this way, power boards 6 of good quality can be recovered and reused. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention ~ assembling - decomposition ~ it is easy and is related with 

semiconductor devices, such as a power module advantageous to recycling 

[0002] 

[Description of the Prior Art] a power chip and external electrodes, such as IGBT chip as a semiconductor chip on the insulating 
substrate from which the conventional power module constitutes the power substrate as a chip substrate in a case, and a diode 
chip, -- soldering -- or wirebonding is carried out and it is enclosed by the mould resin after that Moreover, the fraction used as 
the aforementioned case and a heat sink is being fixed by adhesives etc. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the conventional power module is constituted as mentioned above, the electrode 
built in the power substrate and the case is connected by wirebonding and soldering and the mould of the connection is carried out 
by the mould resin, and since a case and the heat sink section are being fixed by adhesives etc., decomposition is not easy. 
[0004] For this reason, when at least one of the power chips built in on the power substrate was damaged, even if it became 
impossible to also use all the power chips of the built-in others and it became completely impossible to use them impossible 
reuse of a normal power chip ] as a power module, there was a trouble where the fractionation for every modality of member was 
also difficult. [ two or more ] 

[0005] It was made in order to cancel the above troubles, and it is joined, without basing the electrode built in the power substrate 
and the case on wirebonding or soldering, and this invention aims at coming out easily [ decomposition ] and offering 
semiconductor devices, such as an easy power module, for recycling of a normal power chip. 
[0006] 

[Means for Solving the Problem] The chip substrate support section which supports the chip substrate which the semiconductor 
device concerning the 1 st invention equipped with the semiconductor chip, While it is arranged between the external electrode 
support section which supports an external electrode, and the aforementioned chip substrate support section and the external 
electrode support section and a wiring pattern is formed One field is equipped with the relay electrode substrate for a wiring 
which has the relay electrode by which a pressure welding is carried out to the external electrode supported by the field of another 
side at the aforementioned external electrode support section in the relay electrode by which a pressure welding is carried out to 
the semiconductor chip of the aforementioned chip substrate supported by the aforementioned chip substrate support section. 
[0007] Either has elasticity as there are few external electrodes supported by the relay electrode and the external electrode support 
section with which the semiconductor device concerning the 2nd invention is equipped in the relay electrode substrate for a 
wiring in the semiconductor device concerning the 1 st invention. 

[0008] In the semiconductor device concerning the 1st or 2nd invention in the semiconductor device concerning the 3rd 
invention, screw bundle combination of the external electrode support section, the relay electrode substrate for a wiring, and the 
chip substrate support section is carried out with a common screw at one. 

[0009] In the semiconductor device concerning invention given in either the 1 st or the 3rd in the semiconductor device 
concerning the 4th invention, screw bundle combination of the external electrode support section, the relay electrode substrate for 
a wiring, and the chip substrate support section is carried out through the elastic body with which these either is equipped at one. 
[0010] The semiconductor device concerning the 5th invention is equipped with the concavity in which the chip substrate support 
section inserts a chip substrate in the semiconductor device concerning invention given in either the 1st or the 4th. 
[0011] 

[Embodiments of the Invention] 

drawing and the drawing 2 showing the cross section of the power module whose gestalt 1 . view 1 of operation is a 
semiconductor device as gestalt of 1 implementation of the 1 st - the 5th invention were shown in drawing 1 it comes out and is 
the development of a power module 

[00 1 2] In the drawing 1 and the drawing 2 , an external electrode and 2 A are the outcrops projected in the case 1 of the external 
electrode 2, and the case in which the whole surface carried out opening of 1 , and 2 indicate them hereafter to be the interior 
electrode of convenience up of an explanation. The external electrode 2 is being embedded an^fixed to sealing side IB which 
counters effective-area 1 A in the case 1 as external electrode support section. The insulating substrate with which a diode chip 
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and 5 carry power chips, such as the IGBT chip 3 and the diode chip 4, IGBT chip as a semiconductor chip and 4 fix them, and 3 
insulates them, and 6 are the power substrates as a chip substrate which consisted of an IGBT chip 3, a diode chip 4, an insulating 
substrate 5, etc. In addition, the insulating substrate 5 consists of copper foil 5A, insulating material 5B, and copper material 5C 
for thermolysis, as shown in drawing 2 . 

[0013] While the power substrate 6 is supported and fixing, it is a power substrate support plate as power substrate support 
section which is the lid of effective- area 1 A of a case 1, 7 equips a medial surface with concavity 7 A, inserts the power substrate 
6 in this concavity 7 A, and carries out positioning fixation. In addition, in drawing, the section with a card row is carrying out 
opening of the concavity 7 A, and copper material 5C for thermolysis in the power substrate 6 is peeping into it through this 
opening. 

[0014] Prepared 8 in the relay electrode substrate for a wiring, and prepared 9 in one field of the relay electrode substrate for a 

wiring 8. Prepared the 1st relay electrode which relays the connection with a power substrate, and 10 in the field of another side 
Aof the relay electrode substrate for a wiring 8. It is the 2nd relay electrode which relays the connection with a case electrode, and 
\ the wiring layer as a wiringjpaitern connect ed with the 1 st relay electrode 9, the 2nd relay electrode 10, etc. is laid underground 
^and formed in the interior of the relay electrode substrate for a wiring 8. The 1 st relay electrode 9 and the 2nd relay electrode 1 Q 

consist of spring material, su ch as phosphor bronze, and have elasticity to the perpendicular direction of each field of the relay 

electrode substrate for a wiring 8. 

[00 1 5] The relay electrode substrate for a wiring 8 is located inside a case 1 , and the field of another side where the field 
countered with the power substrate support plate 7, and while it had the 1st relay electrode 9 was equipped with the 2nd relay 
electrode 10 has countered inside sealing side IB of a case 1 . And it contacts with the IGBT chip 3 of the power substrate 6 with 
which the 1 st relay electrode 9 was fixed to the power substrate support plate 7, the diode chip 4, etc. and a predetermined contact 
pressure, and the 2nd relay electrode 10 touches with internal electrode 2A of a case 1, and the predetermined contact pressure. 
[0016] 1 1 is the screw hole for fixed screws which prepared a fixed screw and 1C in the case 1, and screw bundle fixation of both 
the power substrate support plate 7 and the relay electrode substrate for a wiring 8 is carried out with the fixed screw 1 1 at a case 
1 . 1 2 is the spring for fixation of the relay electrode substrate for a wiring, 1 3 is the spring for fixation of a power substrate 
support plate, and it is a spring for fixation as an elastic body attached and fixed to the position of a case 1 , respectively. 
[00 1 7] Next, drawing 2 explains technique to assemble the power module shown in drawing 1 . In drawing 2 , the field equipped 
with the 2nd relay electrode 10 for the relay electrode substrate for a wiring 8 from effective-area 1 A of a case 1 is carried out and 
inserted in a back side, and it inserts so that internal electrode 2A with which the internal-surface-of-parietal-bone side of sealing 
side IB of the 2nd relay electrode 10 and the case 1 was equipped may contact. 

[0018] Next, the field where the power substrate 6 which consisted of a power chip, the insulating substrates 5, etc., such as the 
IGBT chip 3 and the diode chip 4, is inserted in concavity 7 A of the power substrate support plate 7, and this power substrate 
support plate 7 was inserted is made into the internal-surface-of-parietal-bone side of a case 1, and screw bundle fixation of both 
the power substrate support plate 7 and the relay electrode substrate for a wiring 8 is carried out with the fixed screw 1 1 at a case 
1 . That is, with the fixed screw 1 1 , the screw bundle of both the power substrate support plate 7 and the relay electrode substrate 
for a wiring 8 is carried out to screw hole 1 C for fixed screws prepared in the case 1 , and it is fixed to a case 1 . 
[001 9] The IGBT chip 3 as a power chip, the diode chip 4, etc. are laid under the relay electrode substrate for a wiring 8 through 
the 1 st relay electrode 9 formed in the relay electrode substrate for a wiring 8. Wire in the formed wiring layer and it has flowed in 
the external electrode 2 through the 2nd relay electrode 10 and internal electrode 2 A of a case 1 . By having the relay electrode 
substrate for a wiring 8, all connections can be based on a contact pressure and its soldering and wire bonding for a wiring are 
unnecessary. 

[0020] Moreover, since the 1 st relay electrode 9 and the 2nd relay electrode 1 0 with which the relay electrode substrate for a 
wiring 8 is equipped are formed with the phosphor-bronze plate etc. and have elasticity perpendicularly in a substrate side like the 
above-mentioned While the contact pressure of the contact section of the 1st relay electrode 9, contact pressures, such as the 
IGBT chip 3 and the diode chip 4, and the 2nd relay electrode 10, and internal electrode 2 A can be made into place constant 
pressure Even if some irregularity exists in inter-electrode [ which has been arranged on the same flat surface / two or more ], a 
contact of all electrodes can be ensured. In addition, instead of the 2nd relay electrode 10, even if it gives a spring operation to 
internal electrode 2A, the same function is obtained. 

[002 1] Furthermore, screw bundle fixation of both the power substrate support plate 7 and the relay electrode substrate for a 
wiring 8 was carried out with the common fixed screw 1 1 at the case 1 , it assembled, and decomposition became still easy. 
[0022] In addition, a case 1 is equipped with the spring for fixation 12 of the relay electrode substrate for a wiring, and the spring 
for fixation 1 3 of a power substrate support plate. Since screw bundle fixation of both the power substrate support plate 7 and the 
relay electrode substrate for a wiring 8 is carried out with the common fixed screw 1 1 through these springs for fixation 1 2 and 1 3 
at the case 1 While the hold of the power substrate support plate 7 and the relay electrode substrate for a wiring 8 was ensured, at 
the time of decomposition, it was easy to separate from the power substrate support plate 7, the relay electrode substrate for a 
wiring 8, etc. from the case 1 , and decomposition work became very easy. 

[0023] In moreover, the insulating substrate and abbreviation same configuration which constitute the power substrate 6 in the 
power substrate support plate 7 Since concavity 7 A of the dimension of a grade which has some spare time was formed when the 
power substrate 6 was inserted By inserting the power substrate 6 in this concavity 7A, the power substrate 6 can be positioned 
easily and correctly, and the IGBT chip 3 as the 1 st relay electrode 9 ,and power chip formed in the relay electrode sul}stnite for a 
wiring 8, the diode chip 4, etc. can be contacted correctly. 
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[0024] In addition, although the case was constituted from a power substrate support plate 7 as the case 1 as external electrode 
support section, and power substrate support section and the relay electrode substrate for a wiring 8 was interpolated with the 
gestalt of the above-mentioned implementation shown in drawing 1 and the drawing 2 Even if it constitutes a case, using the 
power substrate support section as a case, and using the external electrode support section as a lid, while the concavity which 
inserts the power substrate 6 in a case is formed and the power substrate 6 is supported The same effect is acquired, even if it 
constitutes a case and it interpolates the relay electrode substrate for a wiring 8 into this case by embedding external electrode 2 at 
the lid as external electrode support section, and fixing to it. 

[0025] Moreover, even if it uses both the power substrate support section and the external electrode support section as a lid, and 
opening of both sides is carried out, and it arranges the aforementioned power substrate support section and the external electrode 
support section in the both sides of the frame with which the relay electrode substrate for a wiring 8 was interpolated and it carries 
out a screw bundle to them at one, the same effect as the gestalt of operation shown in drawing 1 and the drawing 2 is acquired. 
[0026] Moreover, the above solves, not using a frame, the power substrate support section and the external electrode support 
section may be arranged in the both sides of the relay electrode substrate for a wiring 8, and a screw bundle may be carried out to 
one. In this case, although an opening is generated between the power substrate support section and the external electrode support 
section, and the relay electrode substrate for a wiring Packing may be put or sealing may be carried out in a sealant. Or by forming 
thickly the circumference section of the side which counters with the aforementioned relay electrode substrate for a wiring of the 
circumference section of the relay electrode substrate for a wiring or the power substrate support section, and the external 
electrode support section A semiconductor chip, a relay electrode, etc. can be wrapped in and sealed and the same effect as the 
gestalt of operation shown in drawing 1 and the drawing 2 is acquired. 

[0027] As mentioned above, since the power module in the gestalt of the above-mentioned implementation did not depend a 
connection on soldering but constituted it with the contact pressure, conventionally, enclosure by the needed resin became 
unnecessary, erection, decomposition, etc. became very easy and it became easy to recycle it of an excellent article power chip. 
That is, even if a part of two or more power chips on a power substrate became the use impotentia, it could decompose easily only 
by removing a screw, the power chip of an usable excellent article could be collected and reused, and effective practical use of 
resources was attained. Moreover, it became easy [ the collection for every member from which a specification is different by type 
]- 

[0028] In the gestalt of the above-mentioned implementation, although the power module which carried the power substrate 
equipped with the IGBT chip 3 and the diode chip 4 was shown in the example, it is not limited to the thing equipped with the 
IGBT chip 3 and the diode chip 4, and even if it is a semiconductor device carrying other semiconductor chips, control-section 
articles, etc., the same effect is acquired. 
[0029] 

[Effect of the Invention] Since according to the 1st invention it had the relay electrode substrate for a wiring, and a connection 
was not depended on soldering but the contact pressure constituted, resin enclosure becomes unnecessary and erection, 
decomposition, etc. become very easy, and usable recovery of a semiconductor chip and reuse are possible, and it is effective in 
the semiconductor device in which effective practical use of resources is possible being obtained. 

[0030] Moreover, according to the 2nd invention, since relay electrode the side which contacts of the relay electrode in the relay 
electrode substrate for a wiring or an external electrode has elasticity, a power chip, a relay electrode, and a relay electrode and an 
external electrode contact certainly by the predetermined contact pressure force, and it is effective in what has a high contact 
reliability being obtained. 

[003 1] Moreover, according to the 3rd invention, since screw bundle combination of the power substrate support section, the 
relay electrode substrate for a wiring, and the external electrode support section was carried out with the common screw, further, 
it assembles and is effective in easy things, such as decomposition, being obtained. 

[0032] Moreover, since screw bundle combination was carried out at one through the elastic body with which either the power 
substrate support section, the relay electrode substrate for a wiring and the external electrode support section were equipped 
according to the 4th invention, it is easy to decompose and is effective in what has very easy decomposition work being obtained. 
[0033] Moreover, since it had the concavity which inserts a power substrate in the power substrate support section according to 
the 5th invention, a positioning of this power substrate becomes easy and certain, and it is effective in what has still easy erection, 
decomposition, etc. being obtained. 



[Translation done.] 



